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A massive prospective study that assessed the association between consumption of cereals and mortality has concluded that cereal fibre is a component of whole grains that is potentially protective. This focus on cereal fibre is not fully consonant with plant and human biology and might distract from the aspect of most importance in prediction of chronic disease-the whole grain and its myriad bioactive phytochemical constituents.
Finding that intake of food containing whole-grain cereals and cereal fibre is associated with reduced total mortality 1 and chronic disease, in a broad sense, 2 is not new. Huang and colleagues add to this literature with a thorough epidemiologic analysis of mortality following baseline observations of whole-grain food and cereal fibre intake in the NIH-AARP Diet and Health Study. 3 Over 360,000 participants aged 50-71 years, without cancer, heart disease, stroke, dia betes mellitus or end-stage renal disease when enrolled in 1995, were followed up for cause-specific mortality until 2009. This article 3 is subsequent to a study by Park and colleagues, 4 which analysed the association of intake of dietary fibre from different sources with mortality in the same population; however, the follow-up of this initial study 4 was 5 years less than that of Huang and colleagues. Both studies 3, 4 are in agreement with the approach taken by my colleagues and I 5 in their fine separation of cause-specific deaths, such as cancer, cardiovascu lar disease, diabetes mel litus, respiratory disease and infections. All of these studies agree with the breadth of the possibly causal effect of the intake of whole-grain food on the in cidence of chronic disease.
The novelty in the study from Huang and co-workers is their conclusion, which was developed on the basis of epidemiologic adjustment, that cereal fibre might, in part, account for the protective effects of whole grains on mortality. 3 The distinction between the whole grain and cereal fibre has been much debated 2, 6, 7 and is in need of improved understanding. The conclusion of the study by Huang et al. should be regarded cautiously, as it was inferred purely on statistical grounds. 3 In the Iowa Women's Health Study (IWHS), 8 for example, the correlation between the intake of wholegrain food and intake of cereal fibre is 0.7 (D. R. Jacobs Jr, unpublished work). Effects from variables that are so highly correlated are not easy to cleanly distinguish and the method of statistical adjustment might yield unpredictable findings. Importantly, a purely statistical adjustment solution ignores the biology of cereal fibre.
Cereal fibre is a nonstarch polysaccharide that is localized to the cell walls, 7 whereas the cells of cereal grains, and, indeed, of seeds of any plant, also contain myriad impor tant bioactive substances. Cereal fibre must work in the gut, as by definition fibre is not digestible. Plausible actions of fibre in the gut include improved laxation (which is a major issue for quality of life), as well as modulation of digestion and, probably, absorption of other compounds that are digestible. One could also conceive that fibre nourishes a healthy gut microbiome. These ideas are important, but the statements would seem to be true of all fibre; however, cereal fibre in many studies (including that of Park et al. 4 ) was more predictive of reduced mortality than other fibre sources. There must be something about the cereal grain itself, not just the fact that the cereal grain contains a form of dietary fibre. That 'something' is probably the myriad of bioactive plant compounds contained in the cereal grain cells with nonstarch poly saccharide. Jacobs and col leagues found that cereal fibre from refined grain, in the same amount as the cereal fibre from whole grain, did not predict reduced mortality. 8 Thus, the fact that the whole cereal grain is a seed, rather than the amount of fibre it contains, seems to be the most important factor for long-term health.
Cereal fibre versus the whole cereal grain as an adjunct to long-term health is not a purely academic argument. Goodlad and Englyst suggest that in terms of labelling foods, dietary fibre, in addition to being defined chemically, should also accurately reflect the recommended naturally fibrerich diet. 7 They remark on definitions proposed by the American National Academy of Sciences 9 that dietary fibre comprises the nondigestible carbohydrates and lignin that are intrinsic to, and intact in, plants and that added fibre comprises isolated, nondigestible carbohydrates that have beneficial physiological effects in humans. On the basis of these definitions, total fibre is the sum of dietary fibre and added fibre. 9 I agree with Goodlad and Englyst 7 that the available scientific evidence does not
The distinction between the whole grain and cereal fibre has been much debated '' JULY 2015 | VOLUME 11 www.nature.com/nrendo NEWS & VIEWS support broadening the scope of what is considered to be fibre to all nondigestible carbohydrates, including resistant starch and other compounds that are not currently regarded as fibre. Indeed, little evidence exists to support an association of health benefits with consumption of 'artifi cial fibre' . As a result, scientifically, much attention has been directed to fibre and its various forms, including artificial fibre; however, this might not be the richest vein of scientific ore. From the public and industrial perspectives, if any form of fibre (for example, vegetable, fruit, soluble, insoluble and artificial) is important, the grain would not be needed. This conclusion, however, is not consonant with the evidence; for exam ple, with the finding in IWHS that cereal fibre from refined grain did not pre dict mortality 8 or that consumption of cereal fibre was much more predictive of mortality, especially in men, than fruit or vegetable fibres. 4 Goodlad and Englyst 7 emphasize that nutritional recommendations should be for unrefined plant foods. I hypothesize that the fibre associated with seeds of other foods would be equally as predictive as cereal fibre. For example, the ph ytochemical-rich walnut pellicle 10 bears an obvious analogy to the aleurone layer of the cereal grain. The argument is not that fibre itself has no effects, but that the most productive nutritional recommendations for longterm health encourage consumption of a wide variety of foods, many of which are naturally rich in fibre. 7 Public health and the pursuit of new research would be best served if most attention were focused on the cereal grain, plant seeds in general and their phyto chemical constituents. 
Division of Epidemiology and Community

